so as to superadd to the other E.M.Fs. in operation that due to the mutual neutralisation of the acid and alkali.
(Abstract.)
The history of the development of the pericardium, diaphragm, and great veins is traced by means of rabbit's embryos ranging from the eighth to the seventeenth day of intrauterine life.
The splanchnic origin of the two halves of the heart is briefly illustrated, and each separate half is shown to project into the fore most end of the coelom. The approximation of the halves of the heart, .and of the coelom in which they are contained, and the forma tion of the mesocardium posterius and anterius, is next narrated. The course of the omphalomesenteric veins to the heart along the splanchnic wall of the coelom is then traced, and those vessels are shown to divide the coelom into two parts, a " cardiac " and a " pleuro peritoneal." At the beginning of the ninth day the coelom consists of two halves which are some distance apart towards the tail end, but converge towards the head to open behind the omphalomesenteric veins, into the cardiac portions of the. coelom. To adopt a rough comparison, the coelom is, at the beginning of the ninth day, not unlike a pair of trousers; the cardiac portion would correspond to that part of the trousers which receives the pelvis, whilst the hinder parts of the coelom would correspond to the places for the legs. To Prof. C. B. Lockwood.
[Dec. 15, carry the simile a step further, it m ight be said th at the omphalo m esenteric veins would ra n round the fro n t of th e trousers opposite the bend of the groins. A n adhesion of th e om phalomesenteric veins to the somatopleure, a t the level of th e hin der end of the heart, is next described, and identified w ith the mesocardium laterale, and is shown to he the way by which the um bilical veins find a passage to the heart. Those vessels develop in the somatopleure, and are by means of it brought in relation w ith th e endom etrium in a m anner w hich is described. The portions of th e om phalom esenteric veins which cross the ventral splanchnic boundary of the coelom are held by the mesocardium posterius, and by th e mesocardium laterale, close to the dorsal wall of the coelom, and. in consequence, as the cardiac and pleuro-peritoneal portions of the coelom expand, the part bounded by the om phalo m esenteric veins rem ains stationary and narrow . This narrow p art of th e coelom is nam ed the " iter venosum ," because the great veins have so m uch to do w ith its form ation, and, subsequently, w ith its closure.
The developm ent of a septum , the septum transversum , between the cardiac and pleuro-peritoneal portions of th e coelom, is attrib u ted to the fixation of th e om phalom esenteric veins. W hen, in due course, th e h ea rt expands and is carried tailw ards by the cranial flexure and its own grow th, those vessels continue to hold the ventral splanchnic w all of th e coelom close against the dorsal wall, and in consequence it becomes retroflected behind the heart. This retroflected portion stretches from one m esocardium laterale to the other, across the axis of th e embryo ; its fro n t surface is in contact with the heart, and its hin d er surface is covered w ith hypoblast in which the liver originates ; th u s a ventral diaphragm is formed between the liver and the heart.
The appearance of o ther somatic veins, namely, of the anterior cardinals and afterw ards of th e posterior cardinals, is noted. The form er develop first and em pty into the um bilical veins ju st as they (th e um bilical veins) open into the om phalom esenteric; when th e posterior cardinal veins appear they join the anterior cardinals, so th a t a portion of each of the la tte r nearest the h eart becomes the Cuvierian duct.
U n til the m iddle of th e n in th day the embryo lies w ith its back to the uterus. The way in w hich it turns its rig h t side and afterw ards its venter towards th e utei*us is described, and also the infolding of the somatopleure and splanchnopleure, and its effect upon the relations of the great veins and septum transversum .
The commencement of the um bilical veins and early formation of the placenta are next illustrated. The allantois of the rabbit is shown to be exceedingly rudim entary, and to take no p a rt in the formation of the placenta, which is developed in connexion w ith somatic struc tures.
The fu rth er development of the ducts of Cuvier is then explained, and. those vessels are shown to end, as did the jugulars from which they are formed, by opening into the m ouths of the um bilical veins quite close to the heart. In the next stage of development, owing to the expansion of the heart, the om phalom esenteric veins, umbilical veins, and Cuvierian ducts, acquire separate openings into the heart, and a t the same tim e the rig h t and left um bilical veins, ju st before entering the heart, communicate w ith the venous spaces of the liver, and have through them an alternative route to the h eart. W hilst these changes are in progress, the left om phalom esenteric vein, w here it is related to the liver, becomes occluded with liver substance. The gradual conversion of the m esocardium lateralean d septum traversum into a dorsal pericardium and ventral diaphragm is then described, and afterwards the closure of the ite r venosum by the apposition of the Cuvierian ducts and the sides of the trachea and oesophagus ; whilst this is in progress the subclavian veins appear and em pty themselves into the Cuvierian ducts, which in this way become th e rig h t and left superior venae cavae.
D uring the tw elfth day the um bilical veins lose th e ir direct opening into the heart, and the left vein, taking advantage of the alternative route through the liver, passes th ro u g h the substance of th at organ to end in the rig h t om phalom esenteric vein close to the heart. The channel which unites th e left um bilical vein to the rig h t omphalomesenteric vein is the ductus venosus A rantii. W hen the permanent kidneys and hind limbs develop, a vein passes from them into the cardiac end of the right omphalomesenteric vein, so th a t it becomes the term inal end of the inferior vena cava.
W hilst these changes are in progress num erous mesenteric veins develop, and open into the hinder portion of the rig h t omphalomes enteric, which then becomes th e portal vein, and at first empties into the sinus venosus A rantii. The hepatic portion of the left om phalo mesenteric vein is quite obliterated, and th a t vessel ceases to enter the h e a rt; however, its hinder p a rt may persist and carry blood from the mesentery into the portal vein, w ith w hich it acquires com munications.
About the middle of the tw elfth day, and when the iter venosum is upon the point of closure, the dorsal diaphragm develops as a crescentic fold projecting from the side body-wall close to the superior venae cavae, and uniting the dorsal pericardium to the dorsal body-wall. As the thorax develops this dorsal diaphragm travels fu rth er tailwards, its hindermost dorsal attachm ents being united to the fore end of the urogenital ridge, and its ventral attachm ents w ith the dorsal part of the liver and the mesoblast which covers it.
The grow th and developm ent of the dorsal diaphragm is traced u ntil, upon th e th irteen th day, it unites w ith the dorsal m esentery, and forms a complete partition between th e thorax and abdomen. Finally, the developm ent of the crura and other m uscular portions of the diaphragm is mentioned.
